Antibiotics are unique therapeutic agents that diminish in effectiveness over time due to emergent bacterial resistance. A report by the Centers for Disease Control and Prevention (CDC) suggested that 2.8 million Americans are sickened by antibiotic-resistant bacterial infections each year, with 35 000 dying as a result \[[@CIT0001]\]. The unnecessary prescription of antibiotics in the health care setting is one factor that has accelerated the emergence of antibiotic-resistant bacteria \[[@CIT0002]\]. A significant amount of misuse involves respiratory conditions, with as many as 60% of antibiotic prescriptions for these conditions being identified as inappropriate \[[@CIT0003]\]. Antibiotic-inappropriate respiratory diagnoses, such as viral infections (eg, influenza) or noninfectious conditions (eg, asthma, allergic rhinitis), may account for up to 5% of all emergency department (ED) visits, and treatment in this setting has been associated with a higher percentage of unnecessary antibiotic prescribing as compared with other outpatient settings \[[@CIT0005], [@CIT0007], [@CIT0009], [@CIT0010]\]. Individual patients are at substantial risk of harm from unnecessary antibiotics due to the potential for serious adverse drug reactions and *Clostridioides difficile* colitis (12 800 deaths in the United States annually) \[[@CIT0001], [@CIT0011], [@CIT0012]\].

Despite tremendous resources dedicated to raising awareness regarding the appropriate use of antibiotics, sustainable improvements in outpatient antibiotic prescribing remain elusive \[[@CIT0010], [@CIT0013]\]. Many logistical and system characteristics such as limited patient follow-up, physician performance metrics, incomplete patient information, and patient pressures influence the decisions made by ED providers \[[@CIT0014], [@CIT0015]\]. Provider perceptions of patient expectations and concerns over satisfaction are consistently identified as drivers of antibiotic prescribing across various health care settings \[[@CIT0015]\]. However, previous studies investigating the actual relationship between antibiotic prescribing and patient satisfaction have had mixed results. Although some studies have reported an association between antibiotic prescriptions for respiratory tract infections and increased overall patient satisfaction, others have found no such relationship \[[@CIT0020]\]. Based on the current literature, additional clarification is needed to better understand the relationship between antibiotic prescribing and patient satisfaction in the ED for antibiotic-inappropriate respiratory diagnoses. Future patient- and provider-level antibiotic stewardship interventions could be informed by further elucidation of this association (eg, patient education) or lack thereof (eg, provider education).

In this study, we evaluated the relationship between antibiotic prescribing and overall Press Ganey patient satisfaction scores, a commonly used health care quality metric, using a retrospective observational study of electronic health record (EHR) data linked to Press Ganey survey responses. The primary objective of this study was to examine the impact of antibiotic prescribing on overall Press Ganey patient satisfaction scores among patients discharged from the ED with respiratory conditions that should not routinely be treated with antibiotics. Given the established misconceptions some patients have about the role of antibiotics in managing infectious conditions \[[@CIT0025], [@CIT0026]\], we hypothesized that those who were prescribed antibiotics for nonindicated respiratory conditions would have increased Press Ganey scores compared with patients who were not prescribed antibiotics for these conditions.

METHODS {#s1}
=======

Study Design and Setting {#s2}
------------------------

This was a retrospective observational study that used data from an EHR database (Epic, Verona, WI, USA) linked via patient medical record number with results from Press Ganey patient satisfaction surveys. This study was conducted among patients presenting to 2 Midwestern EDs in the same health care system, which combined have \~70 000 patient-visits per year. This study was approved by the University of Wisconsin-Madison Health Sciences Institutional Review Board.

In the system where this study was conducted, Press Ganey patient satisfaction surveys are distributed to ED patients who are discharged to home. Before February 1, 2015, a random sample of 167 discharged ED patients per month received a paper survey that was completed by the patient and returned to the hospital via mail. Beginning on February 1, 2015, all patients with a valid email address on record receive an electronic survey, and those without receive a paper survey by mail. Deceased patients, prisoners, and patients who requested privacy, left against medical advice, or without being seen were excluded from receiving a survey.

Selection of Participants {#s3}
-------------------------

All ED visits between January 1, 2010, and December 31, 2016, with completed Press Ganey patient surveys and a respiratory diagnosis code were included in the initial sample ([Figure 1](#F1){ref-type="fig"}). We identified diagnostic codes for antibiotic-inappropriate respiratory diagnoses using a 3-tiered *International Classification of Diseases* (ICD)--based scheme published by CDC investigators \[[@CIT0004]\]. The 3 tiers divide ICD codes based on whether antibiotics are "almost always indicated" (Tier 1; pneumonia, urinary tract infections, other miscellaneous bacterial infections), "may be indicated" (Tier 2; acne, gastrointestinal infections, pharyngitis, sinusitis, skin, cutaneous and mucosal infections, suppurative otitis media), or are "not indicated" (Tier 3; asthma, allergy, bronchitis, bronchiolitis, influenza, nonsuppurative otitis media, other gastrointestinal conditions, other genitourinary conditions, viral pneumonia, viral upper respiratory infections, other skin, cutaneous, and mucosal conditions) \[[@CIT0004], [@CIT0027]\]. Any encounters involving Tier 2 or Tier 3 respiratory diagnoses were then considered for inclusion in our analysis.

![Case selection flowchart.](ofaa214f0001){#F1}

We excluded patient encounters that did not contain a response to the Press Ganey patient satisfaction survey question "Overall rating of care received during your visit." To avoid misclassification of appropriate antibiotic prescribing for co-occurring infections of any type, we excluded encounters with any Tier 1 diagnosis codes. We also excluded patients who had a Tier 2 diagnosis code for acute exacerbation of chronic obstructive pulmonary disease (COPD), chronic bronchitis, or emphysema because there is evidence that antibiotics reduce treatment failure for acute exacerbations of COPD managed in the outpatient setting \[[@CIT0028], [@CIT0029]\].

All encounters were then categorized into either having received an antibiotic or not having received an antibiotic. ICD9 and ICD10 codes that had identical code descriptions were combined into 1 category. Combined ICD9 and ICD10 codes were included in the sample if there was at least 1 encounter where an antibiotic was prescribed and 1 encounter where an antibiotic was not prescribed. At this point, if the encounter had \>1 Tier 2 or Tier 3 respiratory diagnosis code, it was categorized based on the first respiratory code that was listed, as coders enter diagnoses based on relevance to the encounter. Next, we collapsed the specific diagnosis codes into 8 clinical syndrome-based groupings. Pharyngitis and sinusitis were the 2 broad disease groupings in the antibiotics "may be indicated" tier. Codes for asthma/allergy, bronchitis/bronchiolitis, croup, influenza, respiratory signs and symptoms, and unspecified upper respiratory tract infections were the clinical syndrome--based groupings in the antibiotics are "not indicated" tier. To identify conditions for which there was actual practice variability involving antibiotic prescribing, we then excluded clinical syndromes that did not have a distribution of at least 10% of encounters receiving an antibiotic (asthma/allergy and croup). Finally, to ensure independence of observations, for any patient with multiple encounters in the data set (n = 6), only the initial encounter was included.

Outcomes {#s4}
--------

For the primary outcome, we measured overall satisfaction based on patients' responses to the Press Ganey survey question "Overall rating of care received during your visit" for all patients. The question is scored on a 5-point Likert scale (1 = very poor, 2 = poor, 3 = fair, 4 = good, and 5 = very good). We compared the 2 groups based on categorical score distribution and dichotomized top box vs non--top box scores ([Table 1](#T1){ref-type="table"}). The top box outcome, scores dichotomized into 5 vs any other score (1--4), was included, as this is often used in public reporting of Press Ganey patient satisfaction scores and for national benchmarking \[[@CIT0030]\]. Individual clinical syndromes were also compared using distribution of scores and top box ([Table 2](#T2){ref-type="table"}).

###### 

Baseline Characteristics of the Participants

                                                        Overall (n = 613)   No Antibiotic (n = 455)   Antibiotic (n = 158)   *P* Value^a^
  ----------------------------------------------------- ------------------- ------------------------- ---------------------- --------------
  Age, y                                                                                                                     .211
   \<18                                                 160 (26.1)          127 (27.9)                33 (20.9)              
   18--65                                               299 (48.8)          215 (47.3)                84 (53.2)              
   ≥65                                                  154 (25.1)          113 (24.8)                41 (26.0)              
  Female                                                359 (58.6)          272 (59.8)                87 (55.1)              .300
  Race                                                                                                                       .372
   White                                                544 (88.7)          405 (89.0)                139 (88.0)             
   Black                                                30 (4.9)            22 (4.8)                  10 (6.3)               
   Asian                                                29 (4.7)            20 (4.4)                  7 (4.4)                
   American Indian or Alaska Native                     4 (0.7)             2 (0.4)                   2 (1.3)                
   Patient declines to answer                           6 (1.0)             6 (1.3)                   0 (0.0)                
  Primary insurance                                                                                                          .434
   Private                                              453 (73.9)          340 (74.7)                113 (71.5)             
   Medicare                                             133 (21.7)          97 (21.3)                 36 (22.8)              
   Medicaid                                             19 (3.1)            14 (3.1)                  5 (3.2)                
   No insurance                                         8 (1.3)             4 (0.9)                   4 (2.5)                
  Triage acuity                                                                                                              .753
   1 (resuscitation)                                    1 (0.2)             1 (0.2)                   0 (0.0)                
   2 (emergent)                                         100 (16.3)          79 (17.4)                 21 (13.3)              
   3 (urgent)                                           368 (60.0)          271 (59.6)                97 (61.4)              
   4 (less urgent)                                      137 (22.4)          99 (21.8)                 38 (24.1)              
   5 (nonurgent)                                        7 (1.1)             5 (1.1)                   2 (1.3)                
  Mean length of stay (SD), h                           3.4 (1.8)           3.4 (1.9)                 3.4 (1.6)              .779
  Mean time to provider (SD), min                       37.8 (46.6)         37.0 (48.0)               39.9 (42.6)            .496
  ED site                                                                                                                    .388
   University hospital                                  573 (93.5)          423 (93.0)                150 (94.9)             
   Community hospital                                   40 (6.5)            32 (7.0)                  8 (5.1)                
  Press Ganey patient satisfaction score categories                                                                          .080
   Very poor (1)                                        13 (2.1)            8 (1.8)                   5 (3.1)                
   Poor (2)                                             23 (3.8)            16 (3.5)                  7 (4.4)                
   Fair (3)                                             62 (10.1)           51 (11.2)                 11 (7.0)               
   Good (4)                                             135 (22.0)          90 (19.8)                 45 (28.5)              
   Very good (5)                                        380 (62.0)          290 (63.7)                90 (57.0)              
  Dichotomized Press Ganey patient satisfaction score                                                                        .131
   Non--top box                                         233 (38.0)          165 (36.3)                68 (43.0)              
   Top box                                              380 (62.0)          290 (63.7)                90 (57.0)              

Data are presented as No. (%) unless otherwise indicated.

^a^Comparison of the group that had antibiotics prescribed and the group that did not have antibiotics prescribed; chi-square was used to test differences across categorical variables, the *t* test was used for differences in mean length of stay and time to provider, and the Wilcoxon rank sum test was used for differences in distribution of Press Ganey patient satisfaction scores.

###### 

Comparisons of Press Ganey for Diagnostic Groupings Overall and by Antibiotic Group (n = 613)

                                                            Overall   No Antibiotic                               Antibiotic                              *P* Values^a^   
  --------------------------------------------------------- --------- --------------- -------------- ------------ ------------ -------------- ----------- --------------- ------
  Diagnosis groupings where antibiotics may be indicated                                                                                                                  
  Pharyngitis                                               125       70 (56.0)       5 (4.0, 5.0)   41 (58.6)    55 (44.0)    5 (4.0, 5.0)   33 (60.0)   .892            .872
  Sinusitis                                                 41        18 (43.9)       5 (3.0, 5.0)   11 (61.1)    23 (56.1)    5 (4.0, 5.0)   14 (60.9)   .988            .987
  Diagnosis groupings where antibiotics are not indicated                                                                                                                 
  Respiratory signs and symptoms                            258       218 (84.5)      5 (4.0, 5.0)   139 (63.8)   40 (15.5)    4 (4.0, 5.0)   19 (47.5)   .065            .052
  Unspecified upper respiratory tract infections            126       108 (85.7)      5 (4.0, 5.0)   68 (63.0)    18 (14.3)    4 (4.0, 5.0)   8 (44.4)    .304            .137
  Bronchitis or bronchiolitis                               48        28 (58.3)       5 (4.5, 5.0)   21 (75.0)    20 (41.7)    5 (4.0, 5.0)   14 (70.0)   .894            .701
  Influenza                                                 15        13 (86.7)       5 (5.0, 5.0)   10 (76.9)    2 (13.3)     5 (5.0, 5.0)   2 (100.0)   .448            .466

Abbreviation: IQR, interquartile range.

^a^Comparing differences in distribution of Press Ganey categories (Wilcoxon rank sum) or top box score (chi-square) between patients who had antibiotics prescribed and those who did not.

We extracted sociodemographic variables that included gender, race (American Indian or Alaska native, Asian, black, white, or patient declined to answer) and age from the EHR. We categorized age into patients \<18 years of age, patients 18--64 years of age, and patients ≥65 years of age. We also extracted several clinical encounter variables including patient insurance status (Medicaid, Medicare, private insurance, or no insurance), ED site (university hospital or community hospital), Emergency Severity Index Triage Score (ESI), length of stay (hours), and time to provider (minutes). ESI is measured on a scale of 1 to 5, with 1 being resuscitation and 5 being nonurgent. Time to provider was the time a patient went from being registered in the ED until the first resident or attending physician signed up for the patient.

Analysis {#s5}
--------

We compared differences in sociodemographic and clinical encounter variables between patients who received and did not receive an antibiotic. Differences across categorical variables were compared using chi-square tests. Given the skewed distribution of the Press Ganey scores, we compared differences in the distribution of the 5-level Press Ganey scores by antibiotic group and by broad disease groups using the Wilcoxon rank sum test. We built a multivariable logistic regression model to estimate the odds of top box Press Ganey overall patient satisfaction scores among patients who had an antibiotic prescribed. We included demographic variables (age, gender, race), variables that have been previously shown to be related to Press Ganey scores (insurance, length of stay, time to provider) \[[@CIT0031]\], and other variables we thought may influence Press Ganey scores (triage acuity and ED site). First we created the original model with all of the covariates, we then created a reduced model that included demographic variables as well as the variables that had a *P* value \<.25 in univariate analysis. Next, we compared the 2 models using the likelihood ratio test and determined that the original model did not have significantly better fit than the reduced model, and therefore we proceeded with the reduced model for this analysis. For all analyses, we determine a priori that our type 1 error rate would be 5%. All data were analyzed using Stata 15 (StataCorp, College Station, TX, USA).

RESULTS {#s6}
=======

[Figure 1](#F1){ref-type="fig"} describes how we arrived at a final sample size of 613 patient encounters. Of these encounters, 158 (26%) received an antibiotic. [Table 1](#T1){ref-type="table"} describes the sociodemographic and clinical encounter characteristics of the sample overall and by antibiotic group. Fifty-nine percent of the sample were female, 89% were white, and 74% had private insurance, and this is consistent with the population served by the 2 EDs. The majority of patient encounters had a triage acuity of 3, the mean length of stay in the ED was 3.4 hours, the mean time to provider was 38 minutes, and 94% of encounters took place at the university hospital, as the community site was only open during the final 18 months of our data collection period. Overall, 62% of the patients in the sample reported a very good (top box) overall Press Ganey patient satisfaction score. There were no significant differences in sociodemographic or clinical encounter variables, including the categorical distribution of Press Ganey scores, between the antibiotic and no antibiotic groups. [Table 2](#T2){ref-type="table"} describes distribution and top box Press Ganey scores for each clinical syndrome group overall and by antibiotic group. The largest group was the respiratory signs and symptoms--based codes, which had 258 patient encounters, followed by unspecified upper respiratory tract infections, with 126 patient encounters. There were no significant differences in distribution of Press Ganey scores or percentage of top box score for any of the clinical syndrome groups.

[Table 3](#T3){ref-type="table"} describes the unadjusted and adjusted odds of top box overall Press Ganey patient satisfaction scores by antibiotic status, sociodemographic variables, and clinical encounter variables. In the unadjusted comparisons, adults who were 65 years of age or older had 1.58 increased odds of top box Press Ganey scores compared with adults from 18 to 65 years of age (95% CI, 1.06--2.38). In the unadjusted analysis, patients who received care at the community ED had 2.59 increased odds of top box scores compared with the university ED (95% CI, 1.17--5.17). Additionally, in unadjusted comparisons for every hour that length of stay increases, patients had 10% lower odds of top box scores (OR, 0.90; 95% CI, 0.83--0.98), and for every additional minute it took to be seen by a provider, patients had 1% lower odds of top box scores (OR, 0.99; 95% CI, 0.98--0.99). In the fully adjusted model, patients who had an antibiotic prescription had 0.78 odds of top box scores compared with patients who did not have an antibiotic prescribed, but this result was not statistically significant (OR, 0.78; 95% CI, 0.53--1.14). In the fully adjusted model, only time to provider remained significant. The logistic regression model had adequate goodness of fit using the Pearson statistic, as the *P* value was not significant (.358).

###### 

Unadjusted and Adjusted Odds of Top Box Press Ganey Overall Patient Satisfaction Score by Antibiotic Status and Sociodemographic and Clinical Encounter Variables (n = 613)

                                         Unadjusted Odds Ratio   Adjusted Odds Ratio   Confidence Interval
  -------------------------------------- ----------------------- --------------------- ---------------------
  Antibiotic prescribed                  0.75                    0.78                  0.53--1.14
  Age, y                                                                               
   \<18                                  1.08                    1.18                  0.77--1.80
   18--65                                Ref                     Ref                   Ref
   ≥65                                   1.58^a^                 1.36                  0.66--2.34
  Female                                 1.1                     0.94                  0.66--1.34
  Race                                                                                 
   White                                 Ref                     Ref                   Ref
   Other                                 0.63                    0.61                  0.36--1.02
  Insurance                                                                            
   Private                               Ref                     Ref                   Ref
   Medicare, Medicaid, or no insurance   1.38                    1.24                  0.75--2.08
  ED site                                                                              
   University                            Ref                     Ref                   Ref
   Community                             2.59\*                  2.05                  0.91--4.64
  Length of stay, h                      0.90\*                  0.97                  0.87--1.08
  Time to provider, min                  0.99^\*\*^              0.99                  0.98--0.99^\*\*^

Abbreviation: ED, emergency department.

\**P* \< .05; ^\*\*^*P* \< .001.

DISCUSSION {#s7}
==========

Our study is only the third study to examine the association of unnecessary antibiotic prescribing for respiratory diagnoses in the ED with overall patient satisfaction and the first to do so using Press Ganey patient satisfaction survey results. This is an important distinction from previous studies examining this relationship, which measured satisfaction through surveys developed and administered as part of a research protocol. Interviewing patients about their preferences for antibiotics before the physician encounter may alter their expectations and resultant satisfaction, and physicians may modify interactions and prescribing behavior in response to the ongoing study \[[@CIT0024]\]. Despite ongoing concerns about construct validity, Press Ganey is the most widely utilized patient satisfaction instrument in the United States and thus our findings reflect how satisfaction is actually measured and benchmarked for the majority of emergency providers \[[@CIT0032]\]. Additionally, this is the first study examining this relationship in nearly a decade, a time period that was marked by substantial efforts to improve public awareness of antibiotic resistance and an increased emphasis on the ED as a critical setting for antibiotic stewardship \[[@CIT0011], [@CIT0035], [@CIT0036]\].

The observed overall antibiotic prescribing rate for antibiotic-inappropriate respiratory diagnoses of 26% is consistent with the 30% estimated from studies using national samples, suggesting that our encounter identification approach was effective and that local prescribing patterns mirror general practice \[[@CIT0004], [@CIT0009]\]. After controlling for patient demographic and operational variables, we failed to detect any significant difference in overall Press Ganey patient satisfaction scores between patients who were given nonindicated antibiotics for respiratory conditions in the ED and those who were not. When we looked at this relationship for grouped diagnostic codes (eg, sinusitis), there were also no significant differences.

Our findings are consistent with Ong et al.'s null result on the relationship between satisfaction and antibiotic prescribing for upper respiratory infections among patients treated in academic medical center EDs \[[@CIT0024]\]. These findings partially conflict with Stearns et al.'s finding of an association between satisfaction and antibiotic prescribing at metropolitan EDs, which was not observed at the matched Veterans Affairs EDs in their study \[[@CIT0020]\]. The discordant result observed within the Stearns et al. study highlights that systems and operational factors (eg, crowding) inherent to the care setting (eg, VA vs non-VA EDs) may supersede the influence of encounter-specific factors, such as the decision to prescribe antibiotics, on patient satisfaction. For instance, recently published research suggests that emergency physician satisfaction scores vary significantly based on the ED site \[[@CIT0037]\]. Additionally, detailed analysis of themes in online patient reviews found that satisfaction varies by setting according to unique themes (urgent care vs ED Yelp reviews) \[[@CIT0038]\]. In the emerging area of telemedicine, a recently published research letter found a significant increase in patient satisfaction when antibiotics were prescribed for respiratory tract infections. This raises substantial concerns for pressure to prescribe for providers working within a direct-to-consumer telemedicine platform \[[@CIT0021]\].

The systems-based influence on satisfaction is reflected in our data, as the only significant relationship observed in the adjusted multivariate analysis was decreased satisfaction as time to provider increased, something directly linked to operational factors such as overcrowding and inpatient boarding. As satisfaction appears to be influenced by systems factors outside of the physician's control, use of these scores to directly determine physician compensation and/or job security may incentivize providers to inappropriately acquiesce to overt or perceived patient expectations around antibiotics in an attempt to exert some influence on the metric \[[@CIT0019]\]. As antibiotic prescribing uniquely impacts public health and carries a substantial risk of adverse drug reactions, the routine use of satisfaction metrics in these encounters should be reevaluated \[[@CIT0039]\]. This conclusion is emphasized in recent work demonstrating an association between satisfaction and adverse health outcomes \[[@CIT0040]\].

Although there is no direct link between antibiotic prescribing and satisfaction scores in the literature, various provider types, including those working in the ED, report that they believe antibiotics contribute to patient satisfaction and this belief influences their antibiotic decision-making \[[@CIT0015], [@CIT0019]\]. These qualitative results have been replicated in observational experiments. Mangione-Smith et al. observed that that the provider's perception of parental expectation was the only significant driver of inappropriate antibiotic prescribing for children with respiratory tract infections \[[@CIT0018]\]. Similarly, Ong et al. found that there was a 5.3 increase in odds of antibiotic prescribing for respiratory tract infections in the ED when the provider believed the patient expected an antibiotic \[[@CIT0024]\]. Interestingly, both of these studies identified a substantial deficit in the provider's ability to accurately gauge patient expectations \[[@CIT0018], [@CIT0024]\]. They also both found that communication regarding the diagnosis, not antibiotic prescribing, was actually associated with satisfaction \[[@CIT0018], [@CIT0024]\]. Most patients do not have a preexisting expectation for receiving an antibiotic; however, providers often perceive that patients do have preexisting expectations about antibiotics \[[@CIT0018], [@CIT0024], [@CIT0041]\]. An intervention involving a communication facilitation tool for respiratory tract infections may help ED providers overcome some of these misconceptions. It may also be helpful to strategically identify and target communication for the minority of patients who actually do have an inappropriate expectation of receiving an antibiotic so that providers could focus their communication efforts on this more challenging encounter while reducing prescribing pressure during the majority of cases.

There are several limitations to this study. First, only a subset of patients returned satisfaction surveys. Low response rates are a widely reported issue with Press Ganey surveys in general, so when working with these data there always exists a possibility that the responders may not be representative of the entire patient population that receives care in the ED, particularly those without an email address. Additionally, Press Ganey surveys require a certain level of health literacy to complete, which means that groups with low health literacy are likely underrepresented in our sample. It may be that health literacy is associated with a better understanding of appropriate antibiotic use, and this sampling bias may have been one reason why we did not find an association between patient satisfaction and antibiotic utilization. Finally, while Press Ganey surveys are widely used, there are concerns about whether these scores, as currently administered, represent a valid construct of patient satisfaction \[[@CIT0034]\]. However, Press Ganey is the current gold standard metric to benchmark patient satisfaction and is commonly used as a metric to benchmark physicians. Finally, the generalizability of our findings may be limited, as we only included data from 1 health care system.

CONCLUSIONS {#s8}
===========

In summary, we observed no association between overall Press Ganey patient satisfaction scores and antibiotic prescription among ED patients with antibiotic-inappropriate respiratory diagnoses. In conjunction with previous literature, these results should give providers the confidence to utilize evidence-based antibiotic prescribing practices for respiratory conditions without undue concern about a potential adverse impact on patient satisfaction \[[@CIT0018], [@CIT0024]\]. Future antibiotic stewardship intervention studies should focus on improving communication between patients and providers around antibiotic expectations and decision-making.
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